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Monitoring of Active Fault in South-East Part of Metro Manila, Philippines  
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$EVWUDFWBuildings and pavements are damaged by vertical ground displacement along the creeping segment of 
the Marikina Valley fault system (MVFS) on the south-east part of Metro Manila, Philippines. To clarify fault creep 
trigger, ground deformation is monitored through repeated leveling surveys. And short term link between fault 
displacement and rainfall is also monitored through a continuous creep measurement device installed across one of 
the sites used for leveling survey. From repeated leveling surveys, the average slip rates ranges 1.66cm/y at VOS, 
1.57cm/y at JUA-A, 1.05cm/y at JUA-B. Fault creeping at the other site was stopped. Continuous creep 
measurement at VOS identified drastically change.  
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㸯㸬ࡣࡌࡵ࡟

ᮾ༡࢔ࢪ࢔ࢆᙧᡂࡍࡿᅜࡢ୍ࡘ࡛࠶ࡿࣇ࢕ࣜࣆࣥࡣ
2014 ᖺ࡟ேཱྀࡀ 1 ൨ே࡟㐩ࡋ㸪2013 ᖺࡢᐇ㉁ GDP ᡂ
㛗⋡ࡣ 7.2%࡜࢔ࢪ࢔ࡢ୰࡛ࡶ㠀ᖖ࡟㧗࠸⤒῭ᡂ㛗ࢆ♧ࡋ
࡚࠸ࡿᅜ࡛࠶ࡿ㸬୍᪉㸪ேཱྀࡢ 1 ๭ᙅࡣ㤳㒔ࡢ࣐ࢽࣛ㤳
㒔ᅪ࡜ࡑࡢ࿘㎶࡟㞟୰ࡋ࡚࠸ࡿၥ㢟ࢆᢪ࠼࡚࠾ࡾ㸪㧗ᒙ
ࣅࣝ㸪㧗㏿㐨㊰ࡸ LRT㸦Light Rail Transit㸧࡞࡝ࡢ࢖
ࣥࣇࣛࢫࢺࣛࢡࢳ࣮ࣕࡢᵓ⠏ࡀ⌧ᅾࡶ┒ࢇ࡟⾜ࢃࢀ࡚࠸
ࡿ㸬 
୍᪉㸪ࡇࡢᆅᇦ࡟ࡣά᩿ᒙ࡜ࡋ࡚ศ㢮ࡉࢀࡿ࣐ࣜ࢟ࢼ
᩿ᒙ㸦MVFS㸧ࡀ༡໭ࢆ⦪᩿ࡋ࡚࠸ࡿࡇ࡜࠿ࡽ㸪ᆅ㟈࡟
ᑐࡍࡿ㜵⅏ᑐ⟇ࡢᚲせᛶࡀᣦ᦬ࡉ࡚࠸ࡿ 1)㸬ࡑࡢᇶ♏㈨
ᩱࡢ୍ࡘ࡜ࡋ࡚ᙜヱ᩿ᒙࡢࢺࣞࣥࢳㄪᰝࡀᐇ᪋ࡉࢀ࡚࠾
ࡾ㸪᩿ᒙࡢすഃࢭࢢ࣓ࣥࢺ࡛ࡣ࣐ࢢࢽࢳ࣮ࣗࢻ M㸴㹼㸵
ࢡࣛࢫࡢᆅ㟈ࢆᘬࡁ㉳ࡇࡍࡔࡅࡢ࣏ࢸࣥࢩࣕࣝࡀ⵳✚ࡉ
ࢀ࡚࠸ࡿ࡜ࡢホ౯ࡀ࡞ࡉࢀ࡚࠸ࡿ 2), 3)㸬ࡑࡢࡓࡵ㸪࣐ࢽ
ࣛ㤳㒔ᅪࢆᑐ㇟࡜ࡋࡓᆅ㟈㜵⅏࡟㛵ࡍࡿ◊✲ࡣ㸪㔜せ࡛㸪
࠿ࡘᛴົ࡞ㄢ㢟࡜࡞ࡗ࡚࠾ࡾ㸪ࡑࡢ୍⎔࡜ࡋ࡚ⴭ⪅ࡽࡣ㸪
1999 ᖺ࠿ࡽ࣐ࣜ࢟ࢼ᩿ᒙࢆᑐ㇟࡜ࡋࡓ⧞ࡾ㏉ࡋỈ‽ 㔞
࡟ࡼࡿࣔࢽࢱࣜࣥࢢࢆ㛤ጞࡋ㸪ࡑࡢάືᛶ≧ࢆᢕᥱ࡟ດ
ࡵ࡚ࡁࡓ 4),5)㸬 
ࡑࡢ⤖ᯝ㸪࣐ࢽࣛ㤳㒔ᅪ༡ᮾ㒊 Muntinlupa ᕷ࡜
Lagunaᕞ San Pedoroᕷ࿘㎶ࡢྠ᩿ᒙ࿘㎶࡟࠾࠸࡚㸪኱
ࡁ࡞ᆅ㟈ࡀ㉳ࡁ࡚࠸࡞࠸࡟ࡶ࠿࠿ࢃࡽࡎ㸪᫬㛫ࡢ⤒㐣࡜
ඹ࡟ ձ㐨㊰࡟ẁᕪࡀ⏕ࡌࡿ ղࣈࣟࢵࢡሟࡸᵓ㐀≀࡟
ࢡࣛࢵࢡࡀ⌧ࢀࡿ ճᐙᒇࡢᰕࡀ◚ቯࡋ౑⏝ฟ᮶࡞ࡃ࡞
ࡿ ࡞࡝㸦෗┿㸯㸧㸪᩿ᒙࢡ࣮ࣜࣉࡀཎᅉ࡜⪃࠼ࡽࢀࡿ
ᆅ┙ኚື㸦෗┿㸰㸧ࡀ⏕ࡌ࡚࠸ࡿࡇ࡜ࢆᣦ᦬ࡋ㸪ࡑࡢࢫ
ࣜࢵࣉ࣮ࣞࢺࡀ⣙ 1㹼2cm/y ⛬ᗘ࡛࠶ࡿࡇ࡜♧ࡋࡓ㸬ࡲ
ࡓ㸪ࡇࡢ㐠ືࡀ 2000 ᖺ୰᪪㡭࠿ࡽ Muntinlupa ᕷ࡛ࡣ
೵Ṇࡋࡓࡼ࠺࡟ぢ࠼ࡿࡀ㸪San Pedoroᕷ࡛ࡣ⌧ᅾ࡛ࡶࣔ
ࢽࢱࣜࣥࢢ㛤ጞᙜึ࡜࡯ࡰྠࡌࢫࣜࢵࣉ࣮ࣞࢺ࡛㐠ືࢆ
⥆ࡅ࡚࠸ࡿ 5)㸬 
ࡑࡇ࡛㸪ᮏ◊✲࡛ࡣᆅ┙ኚືࡀ⌧ᅾࡶ⥆࠸࡚࠸ࡿ San 
Pedoro ᕷࡢ ⥺㏆ഐ࡟㐃⥆ほ Ⅼࢆタ⨨ࡍࡿ࡜ඹ࡟㸪ᚑ
๓࠿ࡽᐇ᪋ࡋ࡚࠸ࡿ⧞ࡾ㏉ࡋỈ‽ 㔞ࡢ⤖ᯝࢆᇶ࡟᩿ᒙ
ࢡ࣮ࣜࣉࡢᛶ≧ࢆ᥈ࡿ㸬  
 
 
 


1)ᮾி㒔❧⏘ᴗᢏ⾡㧗➼ᑓ㛛Ꮫ  ᰯࡶࡢ࡙ࡃࡾᕤᏛ⛉ᶵᲔࢩࢫࢸ࣒ᕤᏛࢥ࣮ࢫ 2)㸦බ㈈㸧ᆅ㟈ண▱⥲ྜ◊✲᣺⯆఍
3)᪥㕲㖔ࢥࣥࢧࣝࢱࣥࢺ㸦ᰴ㸧  4)Philippine Institute of Volcanology and Seismology  
෗┿㸯 ᩿ᒙࢡ࣮ࣜࣉ࡟ࡼࡿኚ఩࡛⏕ࡌࡓࣈࣟࢵࢡሟ
ࡢࢡࣛࢵࢡ  
㸰㸬ᑐ㇟ᆅᇦ

◊✲ᑐ㇟ᆅᇦࢆᅗ㸯࡟♧ࡍ㸬࣐ࢽࣛ㤳㒔ᅪࡣࣝࢯࣥᓥ
୰㒊࡟఩⨨ࡋ࡚࠾ࡾ㸪ࣇ࢕ࣜࣆ᩿ࣥᒙ࠿ࡽศᒱࡋࡓす࣐
ࣜ࢟ࢼ᩿ᒙࡀ⦪᩿ࡋ࡚࠸ࡿ㸬ࡇࡢ᩿ᒙࡣ୺࡟ྑᶓࡎࢀ᩿
ᒙ࡜᥎ ࡉࢀ࡚࠾ࡾ 3)㸪ࢺࣞࣥࢳㄪᰝࡢ⤖ᯝ࠿ࡽ㸪㐣ཤ
1300 ᖺ㛫࡟ 4 ᅇࡢᆅ㟈ࢆ㉳ࡇࡋ㸪෌᮶࿘ᮇࡣ 400㸫600
ᖺ࡜᥎ ࡉࢀ࡚࠸ࡿ 2)㸬ࡲࡓ㸪࣐ࢽࣛ㤳㒔ᅪᮾ㒊࡟࠶ࡿ
࣐ࣜ࢟ࢼᖹ㔝ࡣ㸪す࣐ࣜ࢟ࢼ᩿ᒙ࡜ࡇࢀ࡜ᖹ⾜࡞ᮾ࣐ࣜ
࢟ࢼ᩿ᒙ࡟ࡼࡗ࡚ᙧᡂࡉࢀࡓࣉ࣭ࣝ࢔ࣃ࣮ࢺ┅ᆅᵓ㐀࡜
࡞ࡗ࡚࠸ࡿ 3)㸬⧞ࡾ㏉ࡋỈ‽ 㔞ࡢ ⥺ࡣ࣐ࢽࣛ㤳㒔ᅪ
༡㒊ࡢす࣐ࣜ࢟ࢼ᩿ᒙࡀ࠶ࡿ NPC㸪GRV㸪ADL㸪VOS
࠾ࡼࡧ JUA ࡛࠶ࡾ㸪VOS ࡟ࡣ㐃⥆ほ ࢆタࡅ࡚ほ ࢆ
ᐇ᪋ࡋ࡚࠸ࡿ㸬 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㸱㸬⧞ࡾ㏉ࡋỈ‽ 㔞

๓ሗ࡛㏙࡭ࡓࡼ࠺࡟㸪᩿ᒙࢡ࣮ࣜࣉ࡟ࡼࡿࡍ࡭ࡾ㏿ᗘ
ࢆ ᐃࡍࡿࡓࡵ㸪ࢡ࣮ࣜࣉࡀぢࡽࢀࡿ᩿ᒙࢭࢢ࣓ࣥࢺ࡟
࠾࠸࡚▷㊥㞳⧞ࡾ㏉ࡋỈ‽ 㔞ࢆ 1999 ᖺ 9 ᭶࠿ࡽᐇ᪋
ࡋ࡚࠸ࡿ㸬ࡇࡢ᩿ᒙ࡟ἢࡗ࡚ࡣ᭷ព࡞Ỉᖹኚືࡀㄆࡵࡽ
ࢀ࡞࠸ࡇ࡜࠿ࡽ㸪 㔞ࡣࢹࢪࢱࣝࣞ࣋ࣝ㸦TOPCON DL-
103㸧࡜ࣂ࣮ࢥ࣮ࢻࣞ࣋ࣝࢫࢱࢵࣇࢆ⏝࠸ࡓỈ‽ 㔞ἲ
࡛⾜ࢃࢀ࡚࠸ࡿ㸬2012ᖺ 2᭶ࡲ࡛ࡣ 4ᆅⅬ 6 ⥺࡛ 㔞
ࢆᐇ᪋ࡋ࡚࠸ࡓࡀ㸪2012 ᖺ 9 ᭶࡟ VOS ࡼࡾす༡す⣙
1km࡟఩⨨ࡍࡿ Binãnࡢ Juana 3B Complex࡟᪂ࡓ࡟ 2
 ⥺ࢆタࡅ㸦෗┿㸰㸧㸪⌧ᅾ 5ᆅⅬ 8 ⥺࡟࡚⣙ 6ࣨ᭶
ẖ࡟ᐇ᪋ࡋ࡚࠸ࡿ㸬 
⤖ᯝࢆᅗ㸰࡟♧ࡍ㸬8  ⥺ࡢ୰࡛㸪᫂░࡞ࢡ࣮ࣜࣉᛶ
ኚ఩ࡀ⌧ᅾ࡛ࡶほ ࡉࢀࡿᆅⅬࡣ㸪VOS㸪JUA-A ࠾ࡼࡧ
JUA-B࡛࠶ࡾ㸪VOS࡛ࡣᖹᆒ 1.66cm/yࡢ㖄┤ኚ఩㏿ᗘ
࡛࠶ࡾ㸪2014 ᖺ 3 ᭶࠿ࡽ 9 ᭶ࡢ⤖ᯝࢆ⏝࠸ࡿ࡜
3.47cm/y ࡜ᖹᆒࡢ 2ಸᙅࡢ್ࢆ♧ࡋ࡚࠸ࡿ㸬ࡇࡢഴྥࡣ
JUA-A࠾ࡼࡧ JUA-B࡛ࡶྠࡌ࡛࠶ࡾ㸪JUA-A࡛ࡣᖹᆒ
1.57cm/y ࡛࠶ࡿࡢ࡟ᑐࡋ┤㏆࡛ࡣ 2.15cm/y ࡛࠶ࡾ㸪
JUA-B ࡛ࡣᖹᆒ 1.02cm/y ࡛࠶ࡿࡢ࡟ᑐࡋ┤㏆࡛ࡣ
1.89cm/y ࡛࠶ࡿ㸬୍᪉㸪ࡑࢀ௨እࡢほ Ⅼ࡛ࡣ NPC-B 
࡜ NPC-C ࡀ 2007 ᖺ 11 ᭶ࡲ࡛㸪GRV-A㸪GRV-B㸪
GRV-C ࠾ࡼࡧ ADL ࡛ࡣ 2010 ᖺࡲ࡛㐃⥆ⓗ࡟ࢡ࣮ࣜࣉ
ᛶኚ఩࡟ࡼࡿኚືࡀ⌧ࢀ࡚࠸ࡓࡀ㸪୍㒊࡛ࡣ㸪㠀ᖖ࡟ప
࠸㏿ᗘ࡛㐠ື᪉ྥࡀ཯㌿ࡋࡣࡌࡵ࡚࠸ࡿ௨እࡣ㸪࡯ࡰ೵
Ṇࡋ࡚࠸ࡿ㸬 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㸲㸬㐃⥆ほ  
 
NPC-B ࡟࠾࠸࡚᩿ᒙࢡ࣮ࣜࣉࡢኚ໬ᛶ≧ࢆヲ⣽࡟ㄪᰝ
ࡋ࡚࠸ࡿ 3)ࡢ࡜ྠᵝ㸪VOS  ⥺࡟㐃⥆ほ ⿦⨨ࢆ 2012
ᖺ 9 ᭶࡟ྲྀࡾ௜ࡅࡓ㸬ほ ࢩࢫࢸ࣒ࢆ෗┿㸱࡟♧ࡍ㸬
VOS ࡣ᩿ᒙࢡ࣮ࣜࣉ࡟ࡼࡿኚᙧࡢᖜࡀᗈ࠸ࡇ࡜࠿ࡽ㸪᥋
ゐᆺኚ఩ィࢆ┤࡟᩿ᒙ┤ୖ࡟タ⨨ࡋࡓ NPC-B ࡢ᪉ᘧ࡜
ࡣ␗࡞ࡾ㸪ᆅࡍ࡭ࡾ┘ど࡛⏝࠸ࡽࢀࡿ࣡࢖࣮ࣖࢆ⏝࠸ࡓ
ఙ⦰ィほ ࢆᑟධࡋࡓ㸬ࢭࣥࢧ㒊ࡣ㸪ࡦࡎࡳࢤ࣮ࢪᘧኚ
఩ኚ᥮ჾ㸦ඹ࿴㟁ᴗ DTP-D-500S㸧ࢆ⏝࠸㸪ࡇࢀ࡟࢖ࣥ
ࣂ࣮⥺ࢆ᥋⥆ࡋ㸪ࡶ࠺୍➃ࢆᆅ㠃࡟ᅛᐃࡍࡿࡇ࡜࡛ୖୗ
ኚືࢆグ㘓ࡍࡿ㸬ࡇࢀ௨እ࡟ ᗘࢭࣥࢧ࣮㸦TPT-100㸧
࡜㞵㔞ࢆィ ࡍࡿࡓࡵ࡟㞵㔞ィ㸦Davis 7852M-L10㸧ࢆ
㏆ഐ࡟ేタࡋࡓ㸬ࡇࢀࡽ࠿ࡽ㏦ࡽࢀ࡚ࡃࡿಙྕࢆࢹ࣮ࢱ
࣮ࣟ࢞㸦CAMPELL CR-510㸧࡬ධຊࡋ㸪2᫬㛫ࡲࡓࡣ 3
᫬㛫ࡢࢧࣥࣉࣜࣥࢢ㛫㝸࡛཰㘓ࡋ࡚࠸ࡿ㸬࡞࠾㸪ほ ᆅ
Ⅼ࡛ࡣၟ⏝㟁※ࡢ฼⏝ࡀᅔ㞴࡞ࡇ࡜࠿ࡽ㸪ࢯ࣮࣮ࣛࣃࢿ 
 
ᅗ㸯 ◊✲ᑐ㇟ᆅᇦ 
෗┿㸰 ᪂タ ⥺ᆅⅬ㸦JUA-A㸧 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
࡛ࣝⓎ㟁ࡋࡓ㟁ຊࢆ㖄⵳㟁ụ࡟඘㟁ࡋ࡞ࡀࡽほ ࢩࢫࢸ
࣒࡬౪⤥࣭㐠⏝ࡍࡿᙧែࢆ᥇⏝ࡋࡓ㸬 
2012ᖺ 9᭶୰᪪࠿ࡽほ ࢆ㛤ጞࡋࡓࡀ㸪࢖ࣥࣂ࣮⥺ࡢ
ྥࡁࢆỈᖹ᪉ྥ࠿ࡽୖୗ᪉ྥ࡟ኚ᭦ࡍࡿ㒊ศ࡟ၥ㢟ࡀ⏕
ࡌࡓࡓࡵ㸪2014ᖺ 1᭶࡟ಟ⧋ࢆᐇ᪋ࡋ࡚࠸ࡿ㸬௨㝆ࡣ㡰
ㄪ࡟᥎⛣ࡋ࡚࠾ࡾ 2014ᖺ 9᭶⌧ᅾࡶ⥅⥆ࡋ࡚࠸ࡿ㸬 
2014ᖺ 1᭶ 14᪥࠿ࡽ 2014ᖺ 9᭶ 3᪥ࡲ࡛ࡢࢹ࣮ࢱ
ࢆᅗ㸱࡟♧ࡍ㸬ࡇࡢᮇ㛫࡛ 1.8mm ᮾഃ࡟ỿ㝆㸦ࡲࡓࡣ
すഃࡀ㝯㉳㸧ࡋ࡚࠾ࡾ㸪7᭶ 17᪥࡟ 1.4mm⛬㸪7᭶ 28
᪥㹼31᪥࡟࠿ࡅ࡚ᚎࠎ࡟ 0.34mmࡢኚືࡀ⌧ࢀࡓ㸬ࡑࢀ
௨㝆ࡢᮇ㛫࡛ࡣ᭱኱࡛ 0.05mm ࡢኚືࡀぢࡽࢀࡿࡀ㛗ᮇ
ⓗ࡟ぢࡿ࡜ኚືࡢᡠࡾࡀぢࡽࢀࡿࡇ࡜࠿ࡽ᭷Ⅽ࡞ࡶࡢ࡛
ࡣ࡞࠸㸬  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㸳 ㆟ㄽ

㐃⥆ほ グ㘓ࡀ♧ࡍᵝ࡟㸪VOS ࡛ࡣᛴ⃭࡞ᆅ┙ኚືࡀ
࠶ࡗࡓࡇ࡜ࢆ♧ࡋ࡚࠸ࡿ㸬ࡇࢀࡀព࿡ࡍࡿ࡜ࡇࢁࡣ ձ෗┿㸱 ほ ࢩࢫࢸ࣒ࡢ඲ᬒ 
ᅗ㸱  ୖᅗ㸸ẖ 6:00ࡢẼ ࡜ኚ఩ 
ୗᅗ㸸᪥㝆Ỉ㔞 
ᅗ㸰 ⧞ࡾ㏉ࡋỈ‽ 㔞࡟ࡼࡿ࣐ࢽࣛ㤳㒔ᅪࡢᆅ┙ኚືࡢ᫬㛫ኚ໬ 
㻙㻞㻡㻚㻜㻜
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㻳㻾㼂㻙㻭
㻳㻾㼂㻙㻮
㻳㻾㼂㻙㻯
㻺㻼㻯㻙㻭
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ほ ࢩࢫࢸ࣒࡛᥇⏝ࡋࡓᶵᵓ࡟Ꮡᅾࡍࡿ㸦౛࠼ࡤ⁥㌴㸧
ᦶ᧿ࡢᙳ㡪 ղ⌧ᐇࡢኚື ௨ୖ㸰㏻ࡾࡀ᥎ ࡛ࡁࡿ㸬 
ࡲࡎ㸪7 ᭶ 17 ᪥࡟⌧ࢀࡓᛴ⃭࡞ኚືࡢ⌮⏤࡟ࡘ࠸࡚⪃
࠼࡚ࡳࡿ㸬ほ ⿦⨨࡛౑⏝ࡋࡓ࢖ࣥࣂ࣮⥺ࡣ㸪ࡑࡢ୍➃
ࢆࢥࣥࢡ࣮ࣜࢺ࢔࡛ࣥ࢝ᆅ㠃࡟ᅛᐃࡋ࡚ୖୗ᪉ྥ࡟ᙇࡗ
ࡓᚋ㸪⁥㌴ࢆ฼⏝ࡋ࡚Ỉᖹ᪉ྥ࡬ኚ᥮ࡋࡦࡎࡳࢤ࣮ࢪᘧ
ኚ఩ኚ᥮ჾࡢ࣡࢖࣮ࣖ࡜ᅛᐃࡋࡓ㸬ࡑࡢ඲㛗ࡣ⣙ 6m ࡛
࠶ࡿࡇ࡜࠿ࡽ㸪㢼㞵࡞࡝ࡢእຊ࡟ᅉࡿኚືࢆ㜵Ṇࡍࡿࡓ
ࡵእᚄȭ6 inch ࡢ PVC ࣃ࢖ࣉෆ㒊࡟ᙇࡗࡓ㸬ࡲࡓ㸪⁥㌴
ࡸ࢖ࣥࣂ࣮⥺࡟ࡣ₶⁥๣ࢆሬᕸࡋ㸪ᦶ᧿࡟ࡼࡿᙳ㡪ࢆᴟ
ຊᑡ࡞ࡃࡍࡿࡼ࠺࡞ᵓ㐀࡜ࡋࡓ㸬7 ᭶ 17 ᪥࡟⌧ࢀࡓኚ໬
ࡢ᫬ࡢኳೃࡣ᪥㞵㔞 30mm ⛬ᗘࢆక࠺㞵ࡀ࠶ࡗࡓࡇ࡜࠿
ࡽ㸪㞵Ỉࡀ⁥㌴ࡲࡓࡣ࣡࢖࣮ࣖ࡟ὶࢀ࡚ࢺ࣮ࣜ࢞࡜࡞ࡾ
ᦶ᧿ࡀῶᑡࡋࡓࡇ࡜࡟ࡼࡾ࢖ࣥࣂ࣮⥺ࡀᛴ⃭࡟ືసࡋࡓ
ྍ⬟ᛶࡀ㧗࠸㸬ࡑࡢ⌮⏤࡜ࡋ࡚㸪㐃⥆ほ ࡜⧞ࡾ㏉ࡋỈ
‽ 㔞࠿ࡽồࡵࡽࢀࡓኚ఩࡟ᕪࡀ⏕ࡌ࡚࠸ࡿࡇ࡜࡛࠶ࡿ㸬
㐃⥆ほ ⿦⨨ࢆタ⨨ࡍࡿ㝿࡟㸪୧⪅ࡢẚ㍑ࡀྍ⬟࡟࡞ࡿ
ࡼ࠺࢖ࣥࣂ࣮⥺ࡢᅛᐃⅬ࡜ࢭࣥࢧタ⨨ᆅⅬ࡟ᇶ‽Ⅼࢆタ
ࡅ 㔞ࢆᐇ᪋ࡋ࡚࠸ࡿ㸬2014ᖺ 3᭶ 25᪥㹼9᭶ 3᪥ࡢ㛫㸪
㐃⥆ほ ࠿ࡽࡣ 1.69mm ᮾഃỿ㝆ࡢኚ఩ࡀồࡵࡽࢀࡓࡢ
࡟ᑐࡋ࡚㸪⧞ࡾ㏉ࡋỈ‽ 㔞࠿ࡽࡣ 14mm ᮾഃỿ㝆࡜ồ
ࡵࡽࢀ㸪୧⪅࡟ 10ಸࡢᕪࡀ⌧ࢀࡓ㸬ᶵჾࢆᨭ࠼ࡿᨭᰕࡣ
୍᪉ࢆȭ1 inchࡢ㗰㕲ࣃ࢖ࣉ 2ᮏ㸪ࡶ࠺୍᪉ࢆȭ2 inchࡢ
㗰㕲ࣃ࢖ࣉࢆ⏝࠸࡚࠾ࡾ㸪࣡࢖࣮ࣖࡣ㉁㔞 3.5kg ࡢ㗽࡛
≌ᘬࡋ࡚࠸ࡿ㸬⌮ㄽୖ㸪ࡇࡢ⛬ᗘࡢຊ࡛ᨭᰕ࡟ 10mm ௨
ୖࡢ᭤ࡆࡀⓎ⏕ࡍࡿࡇ࡜ࡣ⪃࠼㞴ࡃ㸪࠸ࡎࢀ࠿ࡢᶵᵓ࡟
ാࡃᦶ᧿ຊࡀ࣡࢖࣮ࣖ⥺ࡢᘬࡗᙇࡾ㐠ືࡀጉࡆࡽࢀ࡚࠸
ࡿ࡜⪃࠼ࡓ࡯࠺ࡀ⌮ゎࡋࡸࡍ࠸㸬ᐇ㝿㸪2 ᫬㛫ẖࡢኚື
グ㘓ࢆࡳࡿ࡜ᅗ㸲࡟♧ࡍᵝ࡟㞵㔞ࡀ࠶ࡿ᫬࡟ኚ఩ࡀ⏕ࡌ
࡚࠸ࡿ㸬ࡇࡢࡇ࡜࠿ࡽࡶ㸪7 ᭶ 17 ᪥ࡢኚືࡣほ ࢩࢫࢸ
࣒࡛᥇⏝ࡋࡓᶵᵓ࡟Ꮡᅾࡍࡿ㸦౛࠼ࡤ⁥㌴㸧ᦶ᧿ࡢᙳ㡪
࡜⪃࠼ࡿ࡭ࡁ࡛࠶ࡿ㸬 
ḟ࡟ 7 ᭶ 28 ᪥㹼31 ᪥ࡢኚື࡟ࡘ࠸࡚⪃࠼ࡿ㸦ᅗ㸳㸧㸬
Roseloffs ࡣ 6)㸪࢔࣓࣭ࣜ࢝ࢧࣥ࢔ࣥࢻࣞ࢔ࢫ᩿ᒙ࡟ἢ࠺
ᆅ┙ኚືࡀ㞵㔞ࡸᏘ⠇ኚື࡟ࡼࡿᅵࡢຊᏛⓗኚ໬࡛ᙳ㡪
ࢆཷࡅࡿࡇ࡜ࢆᣦ᦬ࡋ࡚࠸ࡿ㸬ྎ‴ࡢ Chinshang ᩿ᒙ࡛
㉳ࡁ࡚࠸ࡿࢡ࣮ࣜࣉࡢㄪᰝ࡛ࡣ㸪౛࠼ࡤ㸪ࡍ࡭ࡾ㏿ᗘࡀ
㞵ᮇ࡟ࡼࡿ㝆Ỉ㔞ࡢቑຍ࡜ඹ࡟ቑຍࡍࡿࡼ࠺࡟㸪Ꮨ⠇౫
Ꮡᛶࢆ♧ࡍࡇ࡜ࢆሗ࿌ࡋ࡚࠸ࡿ 7), 8)㸬2008 ᖺ 9 ᭶࠿ࡽ
2014ᖺ 1᭶ࡲ࡛ NPC-B࡛ᐇ᪋ࡋ࡚ࡁࡓ㐃⥆ほ グ㘓ࡢ⤖
ᯝࡣ㸪ᆅ┙ኚື࡟ࡼࡿኚ఩ࡀ㠀ᖖ࡟ࡺࡗࡃࡾ⌧ࢀࡿሙྜ㸪
࠾ࡼࡧᩘ᪥࠿ࡅ࡚ᛴ⃭࡞ኚ఩ࡀ⌧ࢀࡿሙྜࡢ㸰ࣃࢱ࣮ࣥ
ࡀぢࡽࢀ࡚࠾ࡾ㸪ᚲࡎࡋࡶ㞵㔞࡜ࡢ㛫࡟┦㛵ࡣぢࡽࢀ࡞
࠸ 9)㸬☜࠿࡟㸪ኚືࢆ♧ࡋࡓ᫬ᮇࡣ㞵ᮇ࡛࠶ࡿࡇ࡜࠿ࡽ
Roseloffs ࡢᣦ᦬㏻ࡾ 6)Ꮨ⠇ኚື࡟ࡼࡿᅵࡢຊᏛⓗኚ໬࡜
⪃࠼ࡿࡇ࡜ࡶྍ⬟࡛࠶ࡿࡀ㸪ኚືࢆ♧ࡋ࡚࠸ࡿ᫬ᮇࡀ㞵
ᮇ࡟ධࡾ 2 ࣨ᭶௨ୖ⤒ࡕᅵࡢຊᏛⓗኚ໬ࡀᏳᐃࡋጞࡵ࡚
࠸ࡿࡇ࡜ࡸ㸪ᮏኚືᚋࡀṆࡲࡗࡓᚋ࡟᪥㞵㔞 40mm ࡢ㝆
㞵ࡀ࠶ࡗࡓࡇ࡜ࢆ⪃៖ࡍࢀࡤ㸪㝆㞵࡟㛵ಀࡋࡓኚື࡜ࡣ
⌮ゎࡋࡀࡓ࠸㸬ᨾ࡟ 7᭶ 28᪥㹼31᪥ࡢኚືࡣ VOS࡛ࡢ
ᆅ┙ኚື࡜ᤊ࠼ࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿ㸬 
⌧≧࡛ࡣ㸪ᚓࡽࢀࡓグ㘓ࡀᦶ᧿࡟ࡼࡿᙳ㡪࡟ࡼࡾᛴ⃭
࡞ᆅ┙ኚືࢆ♧ࡋࡓࡶࡢ࠿㸪⌧ᐇࢆṇ☜࡟♧ࡋࡓኚື࡞
ࡢ࠿ᛶᛴ࡟Ỵᐃࡍࡿࡢࡣ༴㝤࡛࠶ࡿ㸬VOS ࡢ༡༡す
500m ࡟࠶ࡿ JUA-A ࡟┤᥋ኚ఩ィࢆᆅ┙࡟タ⨨ࡋࡓほ 
᪉ᘧࡢ㐃⥆ほ Ⅼࢆ 2014ᖺ 9᭶࡟タ⨨ࡋࡓࡇ࡜࠿ࡽ㸪௒
ᚋࡢ VOS ࠾ࡼࡧ JUA-A ࡛ࡢほ グ㘓ࡢẚ㍑ࢆ㏻ࡌุ࡚
᩿ࡍ࡭ࡁ࡛࠶ࢁ࠺㸬 
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ࣇ࢕ࣜࣆ࣭࣐ࣥࢽࣛ㤳㒔ᅪ༡㒊ࡢ࣐ࣜ࢟ࢼ᩿ᒙࢆᑐ㇟
࡜ࡋ࡚㸪᩿ᒙࢡ࣮ࣜࣉ࡜᥎ ࡉࢀࡿኚ఩ࡀほ ࡉࢀࡓ᩿
ᅗ㸲 VOSࡢ㐃⥆ほ ࠿ࡽồࡵࡓᆅ┙ኚື 
㸦2014/7/16㹼18㸧 
ᅗ㸳 VOSࡢ㐃⥆ほ ࠿ࡽồࡵࡓᆅ┙ኚື 
㸦2014/7/28㹼8/1㸧 
ᒙࢭࢢ࣓ࣥࢺᆅⅬ࡛⧞ࡾ㏉ࡋỈ‽ 㔞ࡢᐇ᪋࠿ࡽࢫࣜࢵ
ࣉ࣮ࣞࢺࡢ᥎ᐃ࡜᪂ࡓ࡞ ⥺ࡢタႠࢆ⾜࠺࡜ඹ࡟㸪᩿ᒙ
ࢡ࣮ࣜࣉᛶ≧ࢆ᥈ࡿࡇ࡜ࢆ┠ⓗ࡜ࡋ࡚ Lagunaᕞ San 
Pedoroᕷࡢ᩿ᒙ┤ୖ࡟ኚ఩ィࢆタ⨨ࡋ࡚㐃⥆ほ ࢆᐇ᪋
ࡋࡓ㸬ᚓࡽࢀࡓ⤖ᯝࡣ௨ୗࡢ㏻ࡾ࡛࠶ࡿ㸬 
㸦㸯㸧 ⧞ࡾ㏉ࡋỈ‽ 㔞ࡢ⤖ᯝ㸪⌧ᅾࡶࢡ࣮ࣜࣉᛶኚ
఩ࡀ⌧ࢀ࡚࠸ࡿᆅⅬࡣ VOS㸪JUA-A ࠾ࡼࡧ
JUA-B ࡛㸪VOS ࡛ࡣᖹᆒ 1.66cm/y 㸪JUA-A
࡛ࡣᖹᆒ 1.57cm/y 㸪JUA-B࡛ࡣᖹᆒ 1.02cm/y
ࡢ㖄┤ኚ఩㏿ᗘ࡛ᮾഃỿ㝆㸦ࡲࡓࡣすഃ㝯㉳㸧
ࡢኚືࡀ⌧ࢀ࡚࠸ࡿ㸬 
㸦㸰㸧 NPC-B ࡜ NPC-C ࡀ 2007ᖺ 11᭶ࡲ࡛㸪GRV-
A㸪GRV-B㸪GRV-C ࠾ࡼࡧ ADL ࡛ࡣ 2010 ᖺ
ࡲ࡛㐃⥆ⓗ࡟ࢡ࣮ࣜࣉᛶኚ఩࡟ࡼࡿኚືࡀ⌧ࢀ
࡚࠸ࡓࡀ㸪୍㒊࡛ࡣ㸪㠀ᖖ࡟ప࠸㏿ᗘ࡛㐠ື᪉
ྥࡀ཯㌿ࡋࡣࡌࡵ࡚࠸ࡿ௨እࡣ㸪࡯ࡰ೵Ṇࡋ࡚
࠸ࡿ㸬 
㸦㸱㸧 VOS ࡟タ⨨ࡋࡓ㐃⥆ほ ࡢ⤖ᯝ㸪2014 ᖺ 1 ᭶
14᪥࠿ࡽ 2014ᖺ 9᭶ 3᪥ࡲ࡛ࡢᮇ㛫࡛ 1.8mm
ᮾഃỿ㝆㸦ࡲࡓࡣすഃ㝯㉳㸧ࡢኚືࡀ⌧ࢀ㸪7
᭶ 17᪥ࡢᛴ⃭࡞ኚືࡣほ ࢩࢫࢸ࣒ෆࡢᶵᵓ࡟
Ꮡᅾࡍࡿᦶ᧿ࡢᙳ㡪㸪7᭶ 28᪥㹼31᪥ࡢኚືࡣ
VOS ࡛ࡢᆅ┙ኚື࡜ᤊ࠼ࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿࡀ㸪
2014ᖺ㸷᭶࡟タ⨨ࡋࡓ JUA-Aࡢ㐃⥆ほ グ㘓ࡢ
⤖ᯝ࡜ẚ㍑ࢆࡋ࡞ࡀࡽ௒ᚋุ᩿ࡍ࡭ࡁ࡛࠶ࡿ㸬 
ᮏ᩿ᒙࡢᛶ≧ࢆゎ᫂ࡍࡿࡓࡵ࡟ࡣ㸪௒ᚋࡶほ ࢆ⥆ࡅ
ࡿᚲせࡀ࠶ࡿ࡜ඹ࡟㸪ኚ఩㏿ᗘࡢ኱ࡁ࠸ᆅᇦ࡟ほ Ⅼࢆ
ቑタࡋグ㘓ࡢ⵳✚࠾ࡼࡧゎᯒࢆࡍࡿᚲせࡀ࠶ࡿ㸬 
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